, the piperazine group in the opipramol cation is protonated at only one of the N atoms. In the cation, the dihedral angle between the two benzene rings is 53.5 (6) . An extensive array of intermolecular O-HÁ Á ÁO, O-HÁ Á ÁN and N-HÁ Á ÁO hydrogen bonds and weak intermolecular N-HÁ Á ÁO, C-HÁ Á ÁO and C-HÁ Á Á interactions dominate the crystal packing.
Related literature
For the use of opipramol in the treatment of anxiety disorders, see: Moller et al. (2001) . For related structures, see: Fun et al. (2011); Jasinski et al. (2010) . For standard bond lengths, see Allen et al. (1987) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ).
Cg2 and Cg3 are the centroids of the C1-C6 and C9-C14 rings, respectively. (Moller et al., 2001) . Opipramol is a tricyclic compound with no reuptake-inhibiting properties. However, it has pronounced D2-, 5-HT2-, and H1-blocking potential and high affinity to sigma receptors (sigma-1 and sigma-2). The crystal structure studies of opipramol dipicrate (Jasinski et al., 2010) and opipramol (Fun et al., 2011) have been reported. In view of the importance of opipramol, the paper reports the crystal structure of the title compound, (I).
In Opipramolium fumarate, C 23 H 30 N 3 O + , C 4 H 3 O 4 -, the piperazine group in the opipramol cation is protonated at only one of the N atoms (Fig. 1) . The 6-membered piperazine group (N2/C18/C19/N3/C20/C21) adopts a slightly distorted chair conformation with puckering parameters Q, θ and φ of 0.5894 (18) Å, 2.00 (17)°, and 14 (6)°, respectively. For an ideal chair θ has a value of 0 or 180°. In the cation the dihedral angle between the two benzene rings is 53.5 (6)°. Bond distances and angles are in normal ranges (Allen et al., 1987 ). An extensive array of O-H···O, O-H···N and N-H···O hydrogen bonds and weak N-H···O, C-H···O, C-H···Cg π-ring intermolecular interactions (Table 1) , dominate crystal packing in the unit cell (Fig. 2 ).
Opipramol base (2.0 g, 0.0055 mol) was dissolved in 10 ml of DMSO and fumaric acid (1.276 g, 0.011 mol) was added.
The solution was stirred in a beaker at 348 K for 15 minutes. The mixture was kept aside for two days at room temperature.
Crystals of the product formed were used as such for x-ray work (m. p.: 432-434 K).
Refinement
The N-H and O-H atoms were located by a difference Fourier map and refined isotropically with DFIX = 0.87Å and 0.80Å, respectively. All of the remaining H atoms were placed in their calculated positions and then refined using the riding model with C-H lengths of 0.95Å (CH) or 0.99Å (CH 2 ). The isotropic displacement parameters for these atoms were set to 1.19 to 1.21 (CH), or 1.18 to 1.22 (CH 2 ) times U eq of the parent atom. In the absence of anomalous scatterers, Friedel pairs have been merged. (7) 0.0062 (6) 0.0185 (7) O2 0.0169 (6) 0.0203 (7) 0.0326 (7) 0.0022 (6) 0.0074 (5) −0.0049 (6) O3 0.0236 (7) 0.0249 (9) 0.0471 (9) 0.0008 (6) 0.0016 (6) −0.0126 (7) O4 0.0235 (7) 0.0433 (11) 0.0557 (10) 0.0013 (7) 0.0033 (7) −0.0287 (9) O5 0.0152 (6) 0.0247 (8) 0.0363 (7) 0.0016 (6) 0.0042 (5) −0.0090 (7) N1 0.0218 (7) 0.0212 (8) 0.0198 (7) 0.0012 (7) 0.0082 (6) −0.0006 (7) N2 0.0163 (6) 0.0136 (7) 0.0175 (7) 0.0013 (6) 0.0043 (5) 0.0000 (6) N3 0.0172 (6) 0.0139 (7) 0.0173 (7) 0.0022 (6) 0.0028 (5 
